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International application No. 

PCT/EP 99/05577 


International filing date (day/month/year) 

03/08/1999 


(Earliest) Priority Date (day/month/year) 

15/08/1998 


Applicant 

ENITECNOLOGIE, S.P.A. et al. 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 



This International Search Report consists of a total of _ 



. sheets. 



[XI It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 



language in which it was filed, unless otherwise indicated under this item. 

□ 



2. 
3. 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 

was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readble form. 

| | the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
| | the statement that the information recorded in computer readable form is identical to the written sequence listing has been 

furnished 

[ | Certain claims were found unsearchable (See Box I). 
[X] Unity of invention is lacking (see Box M). 



4. With regard to the title, 

[X| the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



With regard to the abstract, 

[X] the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. J — 

[X] as suggested by the applicant. □ None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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INTERNATI<£ > SEARCH REPORT 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1 . | | Claims Nos. 



because they relate to subject matter not required to be searched by this Authority, namely: 



2. | Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3. | Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
' ' searchable claims 



2. | X | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. | | No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest | | The additional search fees were accompanied by the applicant's protest. 

j j No protest accompanied the payment of additional search fees. 
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This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: la , c-29 ,31-37 ,42-45 

Catalyst containing FER type zeolite 



2. Claims: lb, 30, 38-41 

Catalyst containing phosphorous 
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According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C10G B01J 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5 378 352 A (DEGNAN THOMAS F ET AL) 
3 January 1995 (1995-01-03) 
cited in the application 

claims 1-3,6-10,14-16 
column 5, line 1 - line 14 
column 5, line 43 -column 6, line 10 
column 6, line 32 - line 34 

table 1 



1,3-15, 
42 

32,43 



US 5 576 256 A (GARCIA WOLFGANG 
19 November 1996 (1996-11-19) 
cited in the application 



ET AL) 



column 2, line 64 -column 3, line 23 
column 5, line 57 -column 6, line 43 
examples 2,4-7 

-/-- 



1-8,10, 
12,13, 
18,29, 
31,38-45 



0 



Further documents are listed in the continuation of box C. 
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Patent family members are listed in annex. 



0 Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or 
whioh is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P* document published prior to the international filing date but 
later than the priority date claimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or oannot be considered to 
involve an inventive step when the document is taken alone 

•Y" document of particular relevance; the olaimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, suoh combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



10 November 1999 



Date of mailing of the international search report 



2 <t. 11. 99 



Name and mailing address of the ISA 

European Patent Office, P. B. 5818 Patentiaan 2 
NL - 2280 HV Rijswi* 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 



Zuurdeeg, B 
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International Application No 
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Category c 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 4 629 717 A (CHAO TAI-HSIANG) 
16 December 1986 (1986-12-16) 



claims 1,4,5,10,11,15 
column 7, line 64 -column 8, line 35 
column 9, line 8 - line 21 

example VI 

EP 0 448 117 A (COSMO S0G0 KENKYUSHO KK 

;C0SM0 OIL CO LTD (JP)) 

25 September 1991 (1991-09-25) 

claims 1-3,6,7,9,18 
page 6, line 29 - line 35 
page 7, line 54 -page 8, line 1 
page 8, line 17 - line 21 

example 8 

US 5 482 617 A (COLLINS NICK A ET AL) 
9 January 1996 (1996-01-09) 



claims 1-6,8-10,13-16,18-25 
column 5, line 21 - line 42 

EP 0 449 144 A (COSMO OIL CO LTD 
-.PETROLEUM ENERGY CENTER FOUND (JP) ) 
2 October 1991 (1991-10-02) 

claims 1,3,8,10,11,17-19-22,24 
page 5, line 20 -page 6, line 38 
page 9, line 34 - line 44 

tables 1-3,5 

EP 0 665 280 A (COSMO OIL CO LTD 
•.PETROLEUM ENERGY CENTER FOUND (JP)) 
2 August 1995 (1995-08-02) 
the whole document 

US 4 808 560 A (0LECK STEPHEN M) 
28 February 1989 (1989-02-28) 

claims 1,2,4,7,8 
column 6, line 23 - line 68 

EP 0 442 159 A (SHELL INT RESEARCH) 
21 August 1991 (1991-08-21) 
cited in the application 
claims 1-9 
page 5, line 55 -page 6, line 17 

-/- 



1,38-41 

1,5-13, 

29-31, 

33,36,37 



1,38-41 



1,3-5, 
12-16, 
25,31, 
43,45 



1,3-15, 
31,32 



1-8,12, 
13,33,37 



1,3-16 



1,25,32 
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DATABASE WPI 

Section Ch, Week 8630 

Derwent Publications Ltd., London, 6B; 

Class H04, AN 86-193476 

XP002089923 

& JP 61 126196 A (JUSHITSUYU TAISAKU 
6IJUTSU), 13 June 1986 (1986-06-13) 
abstract 
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AU 
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ES 
JP 
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69222396 
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0543529 
2106833 
5247474 



US 5576256 



19-11-1996 



US 4629717 
EP 0448117 



A 
A 



16-12-1986 
25-09-1991 



US 



4727209 A 



JP 
JP 
JP 
DE 
DE 
US 
US 



2789489 B 
3275142 A 
4007044 A 
69104247 D 
69104247 T 
5182250 A 
5244858 A 



US 5482617 A 09-01-1996 
EP 0449144 A 02-10-1991 



NONE 



JP 
JP 
DE 
US 



2547115 B 
3284354 A 
69103058 D 
5187133 A 



EP 0665280 A 



02-08-1995 



JP 
JP 
JP 



7197038 A 
2875148 B 
7194984 A 



Publication 
date 



04-05-1995 
20-05-1993 
20-05-1993 
30-10-1997 
26-02-1998 
26-05-1993 
16-11-1997 
24-09-1993 



BR 9502505 A 27-02-1996 

DE 19518607 A 30-11-1995 

FR 2720073 A 24-11-1995 

GB 2289689 A,B 29-11-1995 

GB 2323094 A,B 16-09-1998 

NL 1000428 C 24-12-1996 

NL 1000428 A 23-11-1995 

US 5591324 A 07-01-1997 

US 5770047 A 23-06-1998 



23-02-1988 



20-08-1998 
05-12-1991 
10-01-1992 
03-11-1994 
09-03-1995 
26-01-1993 
14-09-1993 



23-10-1996 
16-12-1991 
01-09-1994 
16-02-1993 



01-08-1995 
24-03-1999 
01-08-1995 



US 4808560 A 28-02-1989 NONE 



EP 


0442159 


A 


21 


-08- 


1991 


US 
DE 
DE 


5043520 
69009727 
69009727 


A 
D 
T 


27-08-1991 
14-07-1994 
22-09-1994 


JP 


61126196 


A 


13 


-06- 


1986 


JP 
JP 


1902513 
6031333 


C 
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08-02-1995 
27-04-1994 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: Laura ZANIBELLI, et al 

SERIAL NUMBER: NEW U.S. PCT APPLICATION (based on PCT/EP99/05577) 
FILED: HEREWITH 

FOR: PROCESS AND CATALYSTS FOR UPGRADING OF HYDROCARBONS 
BOILING IN THE NAPHTHA RANGE 



In the matter of the above-identified application for patent, notice is hereby given that 
applicant(s) request that the Examiner consider the documents cited in the International 
Search Report according to MPEP §609 and so indicate by a statement in the first Office 
Action that the information has been considered. When the Form PCT/DO/EO/903 indicates 
both the search report and copies of the documents are present in the national stage file, there 
is no requirement for the applicant(s) to submit them (1 156 O.G. 91 November 23, 1993). 



REQUEST FOR CONSIDERATION OF DOCUMENTS 
CITED IN INTERNATIONAL SEARCH REPORT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 



Sir: 



Respectfully submitted, 



OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 




Ill 



22850 




111 



Norman F. Obion 
Attorney of Record 
Registration No. 24,618 
Surinder Sachar 
Attorney of Record 
Registration No. 34,423 



(703) 413-3000 

Fax No. (703) 413-2220 

(OSMMN 1/97) 
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According to International Patent Classification (IPC) or to both national clarification and IPC 



B01J29/69 
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Documentation searched other than minimum documentation to the extent that such document* are included tn the fields searched 



Electronic data base consulted dunng the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category a Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5 378 352 A (DEGNAN THOMAS F ET AL) 
3 January 1995 (1995-01-03) 
cited in the application 



claims 1-3,6-10,14-16 
column 5, line 1 - line 14 
column 5, line 43 
column 6, line 32 

table 1 



column 6, line 10 
line 34 



US 5 576 256 A (GARCIA WOLFGANG 
19 November 1996 (1996-11-19) 
cited in the application 



ET AL) 



column 2, line 64 -column 3, line 23 
column 5, line 57 -column 6, line 43 
examples 2,4-7 



■I- 



1,3-15, 
42 

32,43 



1-8,10, 
12,13, 
18,29, 
31,38-45 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



0 Special categories of cited dooumento : 

*A" dooument defining the general state of the art which is not 

considered to be of particular relevance 
"E* earlier document but published on or after the intern ationai 

filing date 

'L* dooument which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

*0" document referring to an oral disclosure, use, exhibition or 
other means 

'P* document published prior to the international filing date but 
later than the priority date claimed 



T* later dooument published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invontion 

'X* document of particular relevance; thootaimed invention 
cannot be considered novel or cannot be considered to 
invorvo an inventive step when the document a taken alone 

•Y" dooument of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
dooument is combined with one or more other such docu- 
ments, such combination being obvious to a parson skilled 
in the art. 

'1* document member of the same patent family 



Date of the aotual completion of the international search 
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Date of mailing of the international search report 



2 h. \\. 99 



Name and mailing address of tho ISA 

European Potent Office, P.B. 5818 Patentiaan 2 
NL - 2280 HV Rijswi^ 
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Fax: (+31*70) 340-3016 
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Relevant to claim No. 
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US 4 629 717 A (CHAO TAI-HSIANG) 

16 December lyoo l lyoo-i^-ioj 

claims 1,4,5,10,1145 
column 7, line 64 -column 8, line 35 
column 9, line 8 - line 21 

example VI 
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1,38-41 
1,5-13, 
33,36,37 
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rn n a a q in a frncMA corn kTMWViKun vv 

;C0SM0 OIL CO LTD (JP)) 

25 September 1991 (1991-09-25) 

claims 1-3,6,7,9,18 
page 6, line 29 - line 35 
page 7, line 54 -page 8, line 1 
page 8, line 17 - line 21 

example 8 




1,38-41 
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US 5 482 617 A (COLLINS NICK A ET AL) 
9 January 1996 (1996-01-09) 

claims 1-6,8-10,13-16,18-25 
column 5, line 21 - line 42 




1,3-5, 
12-16, 
25,31, 
43,45 
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EP 0 449 144 A (COSMO OIL CO LTD 

; PETROLEUM ENERGY CENTER FOUND (JP) ) 

2 October 1991 (1991-10-02) 

claims 1 3,8,10,11,17-19-22,24 
page 5, line ZO -page b, line jo 
page 9, line 34 - line 44 

tables 1-3,5 




1,3-15, 
31, 32 
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EP 0 665 280 A (COSMO OIL CO LTD 

. nrmni cum cmcdtv rcwTCD trnilMh / 1D1 1 
jPElRULhUM hNLKui LtNltK rUUNU \y)r)) 

2 August 1995 (1995-08-02) 

the whole document 




1-8,12, 
13,33,37 
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US 4 808 560 A (0LECK STEPHEN M) 
28 February 1989 (1989-02-28) 
claims 1,2,4,7,8 
column 6, line 23 - line 68 




1,3-16 
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EP 0 442 159 A (SHELL INT RESEARCH) 
21 August 1991 (1991-08-21) 
cited in the application 
claims 1-9 

page 5, line 55 -page 6, line 17 




1,25,32 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article I7(2)(a) tor the following reasons: 
1 . [ | Claims Nos. : 

because they relate to subject matter not required to be searched by this Authority, namely: 



□ 



Claims Nos. : 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can oe earned out, specifically : 



3. | | Claims Nos.: 

because they are aependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking {Continuation of item 2 of first shoot) 

This International Searching Authonty found multiple inventions in this international application, as follows: 

see additional sheet 



1 . As all required additional search tees were timely paid by the applicant, this International Search Report covers all 

' ' searchable claims. 



2. 



As alt searchable claims could be searched without effort justifying an additional fee, this Authonty did not invite payment 
of any additional fee 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' ' covers only those claims for which fees were paid, specifically claims Nos.: 



| | No required additional search fees were timely paid by the applicant. Consequently, this IntemationaJ Search Report is 
reatneted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remartt on Protect j | The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 
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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70.17).): 

Description, pages: 

1-52 as originally filed 
Claims, No.: 

1-29 as originally filed 

30-46 as received on 06/1 1/2000 with letter of 03/1 1/2000 

Drawings, sheets: 

1/1 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ 



the description, 
the claims, 
the drawings, 



pages: 



□ 



Nos.: 



U 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
IS claims Nos. 40-42. 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 

IS the description, claims or drawings (indicate particular elements below) or said claims Nos. 40-42 are so 
unclear that no meaningful opinion could be formed (specify): 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination report cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

iV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 



because: 
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□ restricted the claims. 
H paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

E3 not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

IS all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1a), 1c), 2-35, 38, 39 




No: 


Claims 


1b), 36-37, 43-46 


Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-39, 43-46 


Industrial applicability (IA) 


Yes: 


Claims 


1-39, 43-46 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
s separate sheet 
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Re It m III 

Non-establishment of opinion with regard to novelty, inventive step and 
industrial applicability 

Although claims 40 - 42 have been drafted as separate independent claims, they relate 
effectively to the same subject-matter and to differ from each other only with regard to 
the terminology used. The application is also rendered unclear as to what concerns the 
invention: does the invention lie in the preparation steps or in the product itself? It is 
obvious from the examples in the description that the different techniques lead to 
different properties in the product. If the invention lies in the preparation process then a 
further problem of unity might arise since there is no novel inventive concept present. 
The aforementioned claims therefore lack conciseness. Moreover, lack of clarity of the 
claims as a whole arises, since the plurality of independent claims makes it impossible 
to determine the matter for which protection is sought, and places an undue burden on 
others seeking to establish the extent of the protection. 
Hence, claims 40 - 42 do not meet the requirements of Article 6 PCT. 

Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability: citations and explanations supporting such statement 

A) Invention 1 : 

A process for desulphurizing hydrocarbons (process claim 1 a)) with a catalyst (product 
claim 36) comprising a metal of group VIII, a metal of group VI, a metal oxide as carrier 
and a zeolite belonging to the FER type in a quantity ranging from 5 to 30 % wt. 

Claim 1 a) - novelty 

Claim 1 a) is a process claim for desulphurizing hydrocarbons. 

The document D2 (EP-A-0 449 144) discloses a process for desulfurizing hydrocarbon 
oils, including Arabian Heavy fuel oil (page 10, line 26-27, about 70% of this oil boils 
beneath 250°C) , containing sulfur (page 10, line 31: 0.15 wt%), using a catalyst 
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comprising metals belonging to group VIB and group VIII (page 6, line 12-30) and 2 - 
35 wt% of zeolite (e.g. ZSM-35) (page 3, line 32 and page 4, line 4) into an alumina or 
alumina containing carrier (page 3, line 24). 

The subject-matter of claim 1 therefore differs from this known in D2 in that the 
application relates to a process for treating hydrocarbons which boil within the range of 
35 to 250 °C and the specifically chosen zeolite component ZSM-35. 
Thus, the subject-matter of claim 1 a) is novel over D2 (Article 33 (2) PCT). 

Claim 1 a) - inventive step 

The problem to be solved by the present application is the provision of a process using 
a catalytic system which diminishes the sulfur content in the hydrocarbon feed and at 
the same time reduces to the minimum the deterioration in the octane qualities (page 2, 
line 10- 15). 

The solution provided by the application is the use of a catalyst comprising a zeolite 
belonging to the FER type in a quantity ranging from 5 to 30 %. 
This catalyst system solves the problem by reducing the sulfur content and by the 
skeleton isomerization of the olefins present and/or by the inhibition of hydrogenation of 
olefinic double bonds. 

Since D2 specifically names a zeolite belonging to the FER type, namely ZSM-35 (page 
4, line 4), able to be used in the same process, a person skilled in the art would 
seriously consider using this zeolite, and since the catalyst contains the same 
components, the same type of reactions will take place. 

Since a substantial part of the Arabian Heavy fuel oil boils beneath 250 °C, it is obvious 
for a person skilled in the art to use the same process for hydrocarbons which boil 
within the range of 35 to 250 °C. 

As a result no inventive step for the subject-matter of claim 1 a) can be recognised 
(Article 33 (3) PCT). 

Claim 36 - novelty 

Claim 36 is a product-by-process claim for a catalyst. 

Claims for products (a catalyst) defined in terms of a process of manufacture are 
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admissible only if the products as such are new and inventive too. 

The document D1 (US-A-4 808 560) discloses a catalyst comprising nickel or cobalt 
and molybdenum on a base selected from alumina, silica,.., and having admixed 15 to 
less than 65 percent by weight of a crystalline zeolite (e.g. ZSM-35) (col 12, claim 1). 

The document D2 discloses a catalyst comprising metals belonging to group VIB and 
group VIII (page 6, line 12-30) and 2 - 35 wt% of zeolite (e.g. ZSM-35) (page 3, line 32 
and page 4, line 4) into an alumina or alumina containing carrier (page 3, line 24). 
The subject-matter of claim 36 is further defined by means of process features, but a 
product is not rendered novel merely by the fact that it is produced by means of a novel 
process. 

Thus, the catalyst as claimed in claim 36 is therefore not novel (Article 33 (2) PCT). 
Claim 36 - inventive step 

The problem of an inventive step will be addressed in more detail when the subject- 
matter of claim 36 has been rendered novel. However, since D1 and D2 disclose the 
same catalyst as in claim 36, the same problem will have been solved and thus no 
inventive step can be recognised (Article 33 (3) PCT). 

Dependent claims 3 - 28, 31 , 37, 42 - 45 

A positive preliminary examination report for the dependent claims 3-28, 31 , 42-45 can 
only be established when the requirements concerning novelty and inventive step for 
the independent claims are met 
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B) Invention 2: 

A process for desulphurizing hydrocarbons (process claim 1 b)) and catalysts (product 
claims 38 to 39) comprising a metal of group VIII, a metal of group VI, a metal oxide as 
carrier and phosphorous in a quantity ranging from 0.1 to 10 % wt. 

Claim 1 b) - novelty 

Claim 1 b) is a process claim for desulfurizing hydrocarbons. 
Document D3 (US-A-5576256) (cited in the search report and in the application) 
discloses a process for desulphurizing and improving the octane number of 
hydrocarbons (col 2, line 1 1-22) having a sulfur content exceeding 1000 ppm (col 6, 
line 9-10), with skeleton isomerization (col 2, line 23), using a catalyst (col 2, line 49), 
which comprises a metal of group VIII (col 3, line 4-5), a metal of group VI (col 3, line 5- 
6), an alumina matrix (col 2, line 64), phosphorous (col 3, line 7) in a quantity ranging 
from 0.1 - 10 % weight catalyst (col 7, table 1), said catalyst is obtained by 
impregnation of the metal oxide carrier with an aqueous solution of H 3 P0 4 (col 4, line 
53-55), with an aqueous solution of the metal of group VIII (col 4, line 56) and group VI 
(col 4, line 55). 

Document D4 discloses a process for desulfurizing gas oils with a boiling point range 
from 150 to 400 °C (page 6, line 47, specifically named endpoints of overlapping 
ranges are novelty destroying) having a sulfur content of not more than 2 wt% of sulfur 
(page 6, line 49) using a catalyst in which an inorganic oxide carrier (page 3, line 57), is 
impregnated with a group VIII metal, a group VI metal and phosphorous (page 3, line 
58) in an amount of 0.1 to 15 wt% in terms of oxide (page 4, line 2). 

Thus the subject-matter of claim 1 b) has already been anticipated by the prior art D3 
and D4 and is therefore not novel (Article 33 (2) PCT). 

Claim 1 b) - inventive step 

The problem to be solved may be regarded as "How to provide an alternative process 
for desulfurizing hydrocarbons with very low losses of RON and MON'\ 
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The solution proposed in claim 1 b) of the present application cannot be considered as 
involving an inventive step (Article 33 (3) PCT) for the following reasons. D3 is 
concerned with the same technical problems, notably to desulfurize a hydrocarbon feed 
with very low losses of RON and MON, and since D3 solves the problem in the same 
manner, no inventive step can be recognised. 

Claim 43-45 - novelty 

Claims for products (a catalyst) defined in terms of a process of manufacture are 
admissible only if the products as such are new and inventive too. 

Claims 43 to 45 are product claims for the same catalyst defined in terms of alternative 
processes. 

Document D4 (EP-A-0665280) is considered to represent the closest prior art to the 
subject-matter of claim 43 to 45 and discloses a catalyst (page 4, line 7) comprising a 
metal of group VIII (page 4, line 1 1), a metal of group VI (page 4, line 10), a metal oxide 
as carrier (page 4, line 8) and P in a quantity ranging from 2 to 15 wt% (page 5, line 35- 
37). 

The fact that the products may have been produced by a possibly novel process cannot 
be considered as limiting. 

Thus the subject-matter of claims 43 to 45 has already been anticipated by the prior art 
D4 and is therefore not novel (Article 33 (2) PCT). 

Claim 43-45 - inventive step 

The problem to be solved may be regarded as "How to provide an alternative catalyst 
suitable for desulfurizing hydrocarbons". 

The solution proposed in claims 43 to 45 of the present application cannot be 
considered as involving an inventive step (Article 33 (3) PCT) for the following reasons. 
D4 is concerned with the same technical problems, notably to synthesize a catalyst for 
desulfurizing a hydrocarbon feed, and since D4 solves the problem in the same 
manner, no inventive step can be recognised. 
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Claim 46 - novelty and inventive step 

D4 further discloses in specific embodiments amounts of phosphorous between 1 and 5 
wt% (page 15). 

Thus, the subject-matter of claim 46 lacks novelty (Article 33 (2) PCT). 

With regard to inventive step, the reasons set out above for claim 43 to 45 also apply 

for claim 46. Thus, no inventive step can be recognised (Article 33 (3) PCT). 

Dependent claims 3 - 13, 29 - 31 , 42 - 45 

A positive preliminary examination report for the dependent claims 3-28, 31 , 42-45 can 
only be established when the requirements concerning novelty and inventive step for 
the independent claims are complying. 

C) Claim 1 c) and claim 38 : 

Claim 1 c) is a further permutation of claim 1 a) or claim 1 b). For the purpose of this 
examination 1 c) can be regarded as a dependent claim. This also applies to claim 38. 

Claim 1 c) - novelty and inventive step 

Claim 1 c) is a process for desulfurizing hydrocarbons with a catalyst containing a 
zeolite and phosphorous. 

D4 discloses a process for preparing a catalyst for hydrodesulfurization in which an 
inorganic oxide carrier containing a crystalline aluminosilicate can be impregnated with 
a Group Vi metal, a Group VIII metal and phosphoric acid, to obtain a phosphorous 
content of 0.1 - 15 wt% in terms of oxide. The crystalline aluminosilicate includes ZSM 
type zeolite in an amount of 2 to 15 wt% (page 3, line 56-58 and page 4 line 1-3 and 
27-37). 

Document D4, which is considered to represent the most relevant state of the art, 
discloses ZSM type zeolites from which the subject-matter of claiml c) differs in that a 
specific type of zeolite (FER) is comprised. 

The subject-matter of claim 1 c) is therefore novel (Article 33(2) PCT). 
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For inventive step, the documents D1 (col 5, line 32), D2 (page 4, line 4), D5 (US-A- 
5378352)(col 6, line 37) and D6 (US-A-4629717)(col 8, line 2) must be regarded. 
These all disclose a process for desulfurizing a hydrocarbon feed with a catalyst 
including a FER type zeolite. For a person skilled in the art it thus would be obvious to 
use a zeolite of the FER type (ZSM-35) for a process as claimed in 1 c). Thus, no 
inventive step can be recognised for the subject-matter of claim 1 c) (Article 33 (3) 
PCT). 

Claim 38 - novelty 

Claim 38 is drafted as an independent product claim for a catalyst. 

Document D4 (EP-A-0665280) is considered to represent the closest prior art to the 
subject-matter of claim 33 and discloses a catalyst (page 4, line 7) comprising a metal 
of group VIII (page 4, line 1 1 ), a metal of group VI (page 4, line 1 0), a metal oxide as 
carrier (page 4, line 8) and a zeolite of the ZSM group (page 4, line 8), in a quantity 
ranging from 2 to 15 wt% (page 4, line 37) and phosphorous in a quantity ranging from 
0.1 to 10 % (page 4, line 11). 

The catalyst as claimed in claim 38 has the additional feature that the zeolite needs to 
belong to the FER type and is therefore novel (Article 33 (2) PCT). 

Claim 38 inventive step: 

The subject-matter of claim 38 contains the additional technical feature in view of D4, 
that the zeolite needs to belong to the FER type, this includes ZSM-35 according to the 
description. ZSM-35 is merely one of several straightforward possibilities from which 
the skilled person would select, in accordance with the contents of D4 (page 4, line 29), 
without the exercise of inventive skill, in order to solve the problem posed. Furthermore 
the use of ZSM-35 or FER type zeolites for use in a catalyst to desulphurize 
hydrocarbons has already been stated in D1 (page 4, line 35-45), D2 (page 4, line 4), 
D5 (US-A-5378352) (cited in the search report and in the application) (page 6, line 37), 
and D6 (US-A-4629717) (page 8, line 2 and 5). 

In view of the paragraph above, the skilled person would regard it obvious to combine 
all the features set out in claim 38. 

Thus, the subject-matter of claim 38 does not involve an inventive step and does not 
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satisfy the criterion set forth in Article 33 (3) PCT. 
Ciaim 39 - novelty and inventive step 

Since claim 39 is dependent on claim 38, which is novel, the subject-matter of claim 39 
can be considered novel too (Article 33 (2) PCT). 

With regard to inventive step, the reasons set out above for claim 38 also apply for 
claim 39. Thus, no inventive step can be recognised (Article 33 (3) PCT). 

Re Item VII 

Certain defects in the international application 

Claim 38 is drafted as an independent claim but effectively relates back to the catalyst 

mentioned in claim 1 c). Therefore, it should be drafted as a dependent claim. 

If the claim relates to a product as such which is new and inventive, a problem of unity 

arises. 

Claims 43 - 45 have been drafted as separate independent claims but they relate 
effectively to the same subject-matter (the catalyst from invention 2) and to differ from 
each other only with regard to the terminology used. The aforementioned claims 
therefore lack conciseness. Moreover, lack of clarity of the claims as a whole arises, 
since the plurality of independent claims makes it impossible to determine the matter 
for which protection is sought, and places an undue burden on others seeking to 
establish the extent of the protection. 

Hence, claims 43 - 45 do not meet the requirements of Article 6 PCT. 
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30) The process according to claim 1 wherein the 
catalyst contains phosphorous as component A and is 
prepared by impregnation of the metal oxide carrier 
with an aqueous solution of H 3 P0 4 followed by 
impregnation with an aqueous solution of the metal of 
group VIII and an aqueous solution of the metal of 
group VI, wherein the metal oxide carrier has a surface 
area lower than 240 m 2 /g. 

31) The process according to claim 1 or 2 carried out 
at a temperature ranging from 220 to 340°C, at a 
pressure ranging from 5 to 20 Kg/cm 2 , at a LHSV ranging 
from 1 to 10 h" 1 in the presence of hydrogen in a 
quantity ranging from 100 to 500 times with respect to 
the hydrocarbons present (Nl/1) . 

32) A catalyst containing a metal of group VIII, a 
metal of group VI, a metal oxide as carrier and a 
zeolite belonging to the FER type, in a quantity 
ranging from 5 to 30% by weight with respect to the 
total weight of the catalyst, prepared as follows: 

a) an alcohol dispersion is prepared, containing a 
soluble salt of the metal of group VIII, the zeolite of 
the FER group and an organic source of Aluminum; 
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b) an aqueous solution is prepared, containing a 
soluble salt of the metal of group VI and optionally 
form amide ; 

c) the alcohol dispersion and the aqueous solution are 
mixed, obtaining a gel; 

d) aging of the gel at a temperature ranging from 10 to 
40°C; 

e) drying of the gel; 

f) calcination of the gel. 

0 33) A catalyst which comprise a metal of group VIII, a 

metal of group VI, a metal oxide as carrier, a zeolite 
of the FER type, in a quantity ranging from 5 to 30% by 
weight with respect to the total weight of the 
catalyst, and phosphorous in a quantity ranging from 

5 0.1 to 10%. 

34) A process for preparing the catalyst of claim 33 
comprising the following steps: 

a) an alcohol dispersion is prepared, containing a 
soluble salt of the metal of group VIII, the zeolite of 
>0 FER type and an organic source of aluminum; 
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b) an aqueous solution is prepared, containing a 
soluble salt of the metal of group VI, H 3 P0 4 and 
optionally f ormamide; 

c) the alcohol dispersion and the aqueous solution are 
mixed, obtaining a gel; 

d) aging of the gel at a temperature ranging from 10 to 
40°C; 

e) drying of the gel; 

f) calcination of the gel. 

35) A process for preparing the catalyst of claim 33 
comprising the following steps: 

a) an alcohol dispersion is prepared, containing a 
soluble salt of the metal of group VIII, a zeolite of 
FER type and an organic source of aluminum; 

b) an aqueous solution is prepared, containing a 
soluble salt of the metal of group VI, and optionally 
f ormamide; 

c) the alcohol dispersion and the aqueous solution are 
mixed, obtaining a gel; 

d) aging of the gel at a temperature ranging from 10 to 
40°C; 

e) drying of the gel; 



62 



WO 00/09632 




PCT/EP99/05577 



f) calcination of the gel. 

g) impregnation of the catalyst obtained from step f) 
with an aqueous solution of H 3 P0 4 , drying and 
calcination . 

36) Process for preparing the catalyst of claim 33 
comprising: 

a) impregnation of metal oxide with an aqueous 
solution of H3PO4, drying and calcination, 

b) impregnation of the material resulting from step a) 
with an aqueous solution of metal of group VIII and an 
aqueous solution of metal of group VI, 

c) drying and calcination of the material resulting 
from step b) 

d) mixing the impregnated metal oxide obtained from 
step c) with the zeolite of FER type. 

37) The catalyst according to claim 33 containing 
phosphorous in a quantity ranging from 1 to 5 % wt with 
respect to the total weight of the catalyst. 

38) A catalyst which comprises a metal of group VIII, a 
metal of group VI, a metal oxide as carrier and P in a 
quantity ranging from 0.1 to 10 % weight with respect 
to the total weight of the catalyst, prepared by 
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impregnation of the metal oxide carrier with an 
aqueous solution of H 3 P0 4 followed by impregnation with 
an aqueous solution of the metal of group VIII and an 
aqueous solution of the metal of group VI. 

39) A catalyst which comprises a metal of group VIII, a 
metal of group VI, a metal oxide as carrier and P in a 
quantity ranging from 0.1 to 10 % weight with respect 
to the total weight of the catalyst, prepared by drying 
and calcination of a gel obtained mixing an alcohol 
dispersion containing a soluble salt of the metal of 
group VIII and an organic source of aluminum with an 
aqueous solution containing a soluble salt of the metal 
of group VI and H 3 P0 4 . 

40) A catalyst which comprises a metal of group VIII, a 
metal of group VI, a metal oxide as carrier and P in a 
quantity ranging from 0.1 to 10 % weight with respect 
to the total weight of the catalyst, prepared by 
impregnation with an aqueous solution of H 3 P0 4 of a 
gel, dried and calcined, obtained mixing an alcohol 
dispersion containing a soluble salt of the metal of 
group VIII and an organic source of aluminum with an 
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aqueous solution containing a soluble salt of the metal 
of group VI . 

41) The catalyst according to claim 38, 39 or 40 
containing phosphorous in a quantity ranging from i to 
5 % wt with respect to the total weight of the 
catalyst . 

42) The process according to claim 1 or 2 wherein the 
hydrocarbons boiling within the range of 35 to 250°C 
contain more than 1000 ppm of S. 

43) The process according to claim 1 or 2 wherein 
hydrocarbons boiling within the range of 35 to 250°C 
derive from cracking processes. 

44) The process according to claim 1 or 2 wherein the 
catalyst is in extruded form. 

45) The process according to claim 31 carried out at a 
temperature ranging from 220 to 330°C. 
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report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
S claims Nos. 40-42. 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 

S the description, claims or drawings (indicate particular elements beloW) or said claims Nos. 40-42 are so 
unclear that no meaningful opinion could be formed (specify): 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination report cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 



because: 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EP99/05577 



□ restricted the claims. 
K paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

IS not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

IS all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1a), 1c), 2-35, 38, 39 




No: 


Claims 


1b), 36-37,43-46 


Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1 -39, 43-46 


Industrial applicability (IA) 


Yes: 


Claims 


1 -39, 43-46 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and 
industrial applicability 

Although claims 40 - 42 have been drafted as separate independent claims, they relate 
effectively to the same subject-matter and to differ from each other only with regard to 
the terminology used. The application is also rendered unclear as to what concerns the 
invention: does the invention lie in the preparation steps or in the product itself? It is 
obvious from the examples in the description that the different techniques lead to 
different properties in the product. If the invention lies in the preparation process then a 
further problem of unity might arise since there is no novel inventive concept present. 
The aforementioned claims therefore lack conciseness. Moreover, lack of clarity of the 
claims as a whole arises, since the plurality of independent claims makes it impossible 
to determine the matter for which protection is sought, and places an undue burden on 
others seeking to establish the extent of the protection. 
Hence, claims 40 - 42 do not meet the requirements of Article 6 PCT. 

Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability: citations and explanations supporting such statement 

A) Invention 1 : 

A process for desulphurizing hydrocarbons (process claim 1 a)) with a catalyst (product 
claim 36) comprising a metal of group VIII, a metal of group VI, a metal oxide as carrier 
and a zeolite belonging to the FER type in a quantity ranging from 5 to 30 % wt. 

Claim 1 a) - novelty 

Claim 1 a) is a process claim for desulphurizing hydrocarbons. 

The document D2 (EP-A-0 449 144) discloses a process for desulfurizing hydrocarbon 
oils, including Arabian Heavy fuel oil (page 10, line 26-27, about 70% of this oil boils 
beneath 250°C) , containing sulfur (page 10, line 31 : 0.15 wt%), using a catalyst 
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comprising metals belonging to group VIB and group VIII (page 6, line 12-30) and 2 - 
35 wt% of zeolite (e.g. ZSM-35) (page 3, line 32 and page 4, line 4) into an alumina or 
alumina containing carrier (page 3, line 24). 

The subject-matter of claim 1 therefore differs from this known in D2 in that the 
application relates to a process for treating hydrocarbons which boil within the range of 
35 to 250 °C and the specifically chosen zeolite component ZSM-35. 
Thus, the subject-matter of claim 1 a) is novel over D2 (Article 33 (2) PCT). 

Claim 1 a) - inventive step 

The problem to be solved by the present application is the provision of a process using 
a catalytic system which diminishes the sulfur content in the hydrocarbon feed and at 
the same time reduces to the minimum the deterioration in the octane qualities (page 2, 
line 10-15). 

The solution provided by the application is the use of a catalyst comprising a zeolite 
belonging to the FER type in a quantity ranging from 5 to 30 %. 
This catalyst system solves the problem by reducing the sulfur content and by the 
skeleton isomerization of the olefins present and/or by the inhibition of hydrogenation of 
olefinic double bonds. 

Since D2 specifically names a zeolite belonging to the FER type, namely ZSM-35 (page 
4, line 4), able to be used in the same process, a person skilled in the art would 
seriously consider using this zeolite, and since the catalyst contains the same 
components, the same type of reactions will take place. 

Since a substantial part of the Arabian Heavy fuel oil boils beneath 250 °C, it is obvious 
for a person skilled in the art to use the same process for hydrocarbons which boil 
within the range of 35 to 250 °C. 

As a result no inventive step for the subject-matter of claim 1 a) can be recognised 
(Article 33 (3) PCT). 

Claim 36 - novelty 

Claim 36 is a product-by-process claim for a catalyst. 

Claims for products (a catalyst) defined in terms of a process of manufacture are 
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admissible only if the products as such are new and inventive too. 

The document D1 (US-A-4 808 560) discloses a catalyst comprising nickel or cobalt 
and molybdenum on a base selected from alumina, silica,... and having admixed 15 to 
less than 65 percent by weight of a crystalline zeolite (e.g. ZSM-35) (col 12, claim 1). 

The document D2 discloses a catalyst comprising metals belonging to group VIB and 
group VIII (page 6, line 12-30) and 2 - 35 wt% of zeolite (e.g. ZSM-35) (page 3, line 32 
and page 4, line 4) into an alumina or alumina containing carrier (page 3, line 24). 
The subject-matter of claim 36 is further defined by means of process features, but a 
product is not rendered novel merely by the fact that it is produced by means of a novel 
process. 

Thus, the catalyst as claimed in claim 36 is therefore not novel (Article 33 (2) PCT). 
Claim 36 - inventive step 

The problem of an inventive step will be addressed in more detail when the subject- 
matter of claim 36 has been rendered novel. However, since D1 and D2 disclose the 
same catalyst as in claim 36, the same problem will have been solved and thus no 
inventive step can be recognised (Article 33 (3) PCT). 

Dependent claims 3 - 28, 31 , 37, 42 - 45 

A positive preliminary examination report for the dependent claims 3-28, 31 , 42-45 can 
only be established when the requirements concerning novelty and inventive step for 
the independent claims are met 
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B) Invention 2: 

A process for desulphurizing hydrocarbons (process claim 1 b)) and catalysts (product 
claims 38 to 39) comprising a metal of group VIII, a metal of group VI, a metal oxide as 
carrier and phosphorous in a quantity ranging from 0.1 to 10 % wt. 

Claim 1 b) - novelty 

Claim 1 b) is a process claim for desulfurizing hydrocarbons. 
Document D3 (US-A-5576256) (cited in the search report and in the application) 
discloses a process for desulphurizing and improving the octane number of 
hydrocarbons (col 2, line 1 1-22) having a sulfur content exceeding 1000 ppm (col 6, 
line 9-10), with skeleton isomerization (col 2, line 23), using a catalyst (col 2, line 49), 
which comprises a metal of group VIII (col 3, line 4-5), a metal of group VI (col 3, line 5- 
6), an alumina matrix (col 2, line 64), phosphorous (col 3, line 7) in a quantity ranging 
from 0.1-10 % weight catalyst (col 7, table 1), said catalyst is obtained by 
impregnation of the metal oxide carrier with an aqueous solution of H 3 P0 4 (col 4, line 
53-55), with an aqueous solution of the metal of group VIII (col 4, line 56) and group VI 
(col 4, line 55). 

Document D4 discloses a process for desulfurizing gas oils with a boiling point range 
from 150 to 400 °C (page 6, line 47, specifically named endpoints of overlapping 
ranges are novelty destroying) having a sulfur content of not more than 2 wt% of sulfur 
(page 6, line 49) using a catalyst in which an inorganic oxide carrier (page 3, line 57), is 
impregnated with a group VIII metal, a group VI metal and phosphorous (page 3, line 
58) in an amount of 0.1 to 15 wt% in terms of oxide (page 4, line 2). 

Thus the subject-matter of claim 1 b) has already been anticipated by the prior art D3 
and D4 and is therefore not novel (Article 33 (2) PCT). 

Claim 1 b) - inventive step 

The problem to be solved may be regarded as "How to provide an alternative process 
for desulfurizing hydrocarbons with very low losses of RON and MON". 
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The solution proposed in claim 1 b) of the present application cannot be considered as 
involving an inventive step (Article 33 (3) PCT) for the following reasons. D3 is 
concerned with the same technical problems, notably to desulfurize a hydrocarbon feed 
with very low losses of RON and MON, and since D3 solves the problem in the same 
manner, no inventive step can be recognised. 

Claim 43-45 - novelty 

Claims for products (a catalyst) defined in terms of a process of manufacture are 
admissible only if the products as such are new and inventive too. 

Claims 43 to 45 are product claims for the same catalyst defined in terms of alternative 
processes. 

Document D4 (EP-A-0665280) is considered to represent the closest prior art to the 
subject-matter of claim 43 to 45 and discloses a catalyst (page 4, line 7) comprising a 
metal of group VIII (page 4, line 1 1), a metal of group VI (page 4, line 10), a metal oxide 
as carrier (page 4, line 8) and P in a quantity ranging from 2 to 15 wt% (page 5, line 35- 
37). 

The fact that the products may have been produced by a possibly novel process cannot 
be considered as limiting. 

Thus the subject-matter of claims 43 to 45 has already been anticipated by the prior art 
D4 and is therefore not novel (Article 33 (2) PCT). 

Claim 43-45 - inventive step 

The problem to be solved may be regarded as "How to provide an alternative catalyst 
suitable for desulfurizing hydrocarbons". 

The solution proposed in claims 43 to 45 of the present application cannot be 
considered as involving an inventive step (Article 33 (3) PCT) for the following reasons. 
D4 is concerned with the same technical problems, notably to synthesize a catalyst for 
desulfurizing a hydrocarbon feed, and since D4 solves the problem in the same 
manner, no inventive step can be recognised. 



Form PCT/Separate Sheet/409 (Sheet 5) (EPO-April 1997) 



o o 

INTERNATIONAL PRELIMINARY International application No. PCT/EP99/05577 
EXAMINATION REPORT - SEPARATE SHEET 



Claim 46 - novelty and inventive step 

D4 further discloses in specific embodiments amounts of phosphorous between 1 and 5 
wt% (page 15). 

Thus, the subject-matter of claim 46 lacks novelty (Article 33 (2) PCT). 

With regard to inventive step, the reasons set out above for claim 43 to 45 also apply 

for claim 46. Thus, no inventive step can be recognised (Article 33 (3) PCT). 

Dependent claims 3 - 13, 29 - 31 , 42 - 45 

A positive preliminary examination report for the dependent claims 3-28, 31 , 42-45 can 
only be established when the requirements concerning novelty and inventive step for 
the independent claims are complying. 

C) Claim 1 c) and claim 38 : 

Claim 1 c) is a further permutation of claim 1 a) or claim 1 b). For the purpose of this 
examination 1 c) can be regarded as a dependent claim. This also applies to claim 38. 

Claim 1 c) - novelty and inventive step 

Claim 1 c) is a process for desulfurizing hydrocarbons with a catalyst containing a 
zeolite and phosphorous. 

D4 discloses a process for preparing a catalyst for hydrodesulfurization in which an 
inorganic oxide carrier containing a crystalline aluminosilicate can be impregnated with 
a Group Vi metal, a Group VIII metal and phosphoric acid, to obtain a phosphorous 
content of 0.1-15 wt% in terms of oxide. The crystalline aluminosilicate includes ZSM 
type zeolite in an amount of 2 to 15 wt% (page 3, line 56-58 and page 4 line 1-3 and 
27-37). 

Document D4, which is considered to represent the most relevant state of the art, 
discloses ZSM type zeolites from which the subject-matter of claim 1 c) differs in that a 
specific type of zeolite (FER) is comprised. 

The subject-matter of claim 1 c) is therefore novel (Article 33(2) PCT). 



Form PCT/Separate Sheet/409 (Sheet 6) (EPO-April 1997) 



o o 

INTERNATIONAL PRELIMINARY International application No. PCT/EP99/05577 
EXAMINATION REPORT - SEPARATE SHEET 



For inventive step, the documents D1 (col 5, line 32), D2 (page 4, line 4), D5 (US-A- 
5378352)(col 6, line 37) and D6 (US-A-4629717)(col 8, line 2) must be regarded. 
These all disclose a process for desulfurizing a hydrocarbon feed with a catalyst 
including a FER type zeolite. For a person skilled in the art it thus would be obvious to 
use a zeolite of the FER type (ZSM-35) for a process as claimed in 1 c). Thus, no 
inventive step can be recognised for the subject-matter of claim 1 c) (Article 33 (3) 
PCT). 

Claim 38 - novelty 

Claim 38 is drafted as an independent product claim for a catalyst. 

Document D4 (EP-A-0665280) is considered to represent the closest prior art to the 
subject-matter of claim 33 and discloses a catalyst (page 4, line 7) comprising a metal 
of group VIII (page 4, line 1 1), a metal of group VI (page 4, line 10), a metal oxide as 
carrier (page 4, line 8) and a zeolite of the ZSM group (page 4, line 8), in a quantity 
ranging from 2 to 15 wt% (page 4, line 37) and phosphorous in a quantity ranging from 
0.1 to 10 % (page 4, line 11). 

The catalyst as claimed in claim 38 has the additional feature that the zeolite needs to 
belong to the FER type and is therefore novel (Article 33 (2) PCT). 

Claim 38 inventive step: 

The subject-matter of claim 38 contains the additional technical feature in view of D4, 
that the zeolite needs to belong to the FER type, this includes ZSM-35 according to the 
description. ZSM-35 is merely one of several straightforward possibilities from which 
the skilled person would select, in accordance with the contents of D4 (page 4, line 29), 
without the exercise of inventive skill, in order to solve the problem posed. Furthermore 
the use of ZSM-35 or FER type zeolites for use in a catalyst to desulphurize 
hydrocarbons has already been stated in D1 (page 4, line 35-45), D2 (page 4, line 4), 
D5 (US-A-5378352) (cited in the search report and in the application) (page 6, line 37), 
and D6 (US-A-4629717) (page 8, line 2 and 5). 

In view of the paragraph above, the skilled person would regard it obvious to combine 
all the features set out in claim 38. 

Thus, the subject-matter of claim 38 does not involve an inventive step and does not 
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satisfy the criterion set forth in Article 33 (3) PCT. 
Claim 39 - novelty and inventive step 

Since claim 39 is dependent on claim 38, which is novel, the subject-matter of claim 39 
can be considered novel too (Article 33 (2) PCT). 

With regard to inventive step, the reasons set out above for claim 38 also apply for 
claim 39. Thus, no inventive step can be recognised (Article 33 (3) PCT). 

Re Item VII 

Certain defects in the international application 

Claim 38 is drafted as an independent claim but effectively relates back to the catalyst 

mentioned in claim 1 c). Therefore, it should be drafted as a dependent claim. 

If the claim relates to a product as such which is new and inventive, a problem of unity 

arises. 

Claims 43 - 45 have been drafted as separate independent claims but they relate 
effectively to the same subject-matter (the catalyst from invention 2) and to differ from 
each other only with regard to the terminology used. The aforementioned claims 
therefore lack conciseness. Moreover, lack of clarity of the claims as a whole arises, 
since the plurality of independent claims makes it impossible to determine the matter 
for which protection is sought, and places an undue burden on others seeking to 
establish the extent of the protection. 

Hence, claims 43 - 45 do not meet the requirements of Article 6 PCT. 
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30) The process according to claim 1 wherein the 
catalyst contains phosphorous as component A and is 
prepared by impregnation of the metal oxide carrier 
with an aqueous solution of K 3 P0 4 followed by 

5 impregnation with an aqueous solution of the metal of 

group VIII and an aqueous solution of the metal of 
group VI, wherein the metal oxide carrier has a surface 
area lower than 240 mVg. 

31) The process according to claim 1 or 2 carried out: 
10 at a temperature ranging from 220 to 340°C, at a 

pressure ranging from 5 to 20 Kg/cm 2 , at a LHSV ranging 
from 1 to 10 h" 1 in the presence of hydrogen in a 
quantity ranging from 100 to 500 times with respect to 
the hydrocarbons present (Nl/1) . 

15 35-) — A — catalyot containing — a — metal — ©■£ — group — VIII, 

metal of group VI, a metal oxide as carri^p^and a 
zeolite belonging to the FER type^^iri a quantity 
ranging from 5 to 30% by wei#hx with respect to the 
total weight of the cat^i^st, prepared as follows: 

2Q a) an alcohol ^dispersion is prepared, containing a 

soluble^adt of the metal of group VIII, the zeolite of 
- tef£e FZR group and an organic source of Aluminum; 
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aquacus — solution cont a in i ng a solub l e sal t of the meta^ 
of group VI . 

41) The catalyst according to^-daiiu 38, 39 or 40 
containing phosphor ou^tn a quantity ranging from 1 to 
5 % wt j^irtfi respect to the total weight of the 



3^ 421 The process according to claim 1 or 2 wherein • the 
hydrocarbons boiling within the range of 35 to 250 °C 
contain more than 1000 ppm of S. 
10 "2>3 J^) The process according to claim 1 or 2 wherein 
hydrocarbons boiling within the range of 35 to 250°C 
derive from cracking processes. 

>Hl The process according to claim 1 or 2 wherein the 
catalyst is in extruded form. 
15 35 ' Jjf€) The process according to claim 31 carried out at a 
temperature ranging from 220 to 330 °C. 
3G A catalyst containing a metal of group VIII, a 

metal cf group VI, a metal oxide as carrier and a 
zeolite belonging to the FER type, in a quantity 
ranging from 5 to 30% by weight with respect to the 
total weight of the catalyst, prepared as follows: 
a) an alcohol dispersion is prepared, containing a 
soluble salt of the metal of group VIII, the zeolite of 
the FER group and an organic source of Aluminum; 
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b) an aqueous solution is prepared, containing a 
soluble salt of the metal of group VI and optionally 
f ormamide; 

c) the alcohol dispersion and the aqueous solution are 
mixed, obtaining a gel; 

d) aging of the gel at a temperature ranging from 10 to 
40°C; 

e) drying of the gel; 

f) calcination of the gel. 

37. A catalyst according to claim 36, wherein said catalyst has a surface 
area greater than 300 m 2 /g. 

B>8 y4) A catalyst which comprise a metal of .group VIII, a 
metal of group VI, a metal oxide as carrier, a zeolite 
of the FER type, in a quantity ranging from 5 to 3 0% by 
weight with respect to the total weight of the 

15 

catalyst, and phosphorous in a quantity ranging from 
0. 1 to 10% - _ - 

The catalyst according to claim >3^ containing 
phosphorous in a quantity ranging from 1 to 5 % wt with 
respect to the total weight of the catalyst. 

20 
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><) A process for preparing the catalyst of claim y% 
comprising the following steps: 

a) an alcohol dispersion is prepared, containing a 
soluble salt of the metal of group VIII, the zeolite of 
FER type and an organic source of aluminum; 

b) an aqueous solution is prepared, containing a 
soluble salt of the metal of group VI, H 3 ?0 4 and 
optionally form amide ; 

c) the alcohol dispersion and the aqueous solution are 
mixed, obtaining a gel; 

d) aging of the gel at a temperature ranging from 10 to 
40°C; 

e) drying of the gel; 

f) calcination of the gel. 



comprising the following steps: 

a) an alcohol dispersion is prepared, containing a 
soluble salt of the metal of group VIII, a zeolite of 
FER type and an organic source of aluminum; 

b) an aqueous solution is prepared, containing a 
soluble salt of the metal of group VI, and optionally 
f ormamide; 
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c) the alcohol dispersion and the aqueous solution are 
mixed, obtaining a gel; 

d) aging of the gel at a temperature ranging from 10 to 
40°C; 

^ e) drying of the gel; . 

f) calcination of the gel. 

g) impregnation of the catalyst obtained from step f) 
with an aqueous solution cf H 3 ?0 4 , drying and 
calcination. 

lO <j{ij^€) Process for preparing the catalyst of claim 
comprising : 

a) impregnation of metal oxide with an aqueous 
solution of H3PO4, drying and calcination, 

b) impregnation of the material resulting from step a) 
with an aqueous solution of metal of group VIII and an 
aqueous solution of metal of group VI, 

c) drying and calcination of the material resulting 
from step b) 

d) mixing the impregnated metal oxide obtained from 
2jO step c) with the zeolite of FER type. 

lyst which comprises a metal of group VIII, a 
metal of group VI, a metal oxide as carrier and P in a 
quantity ranging from 0.1 to 10 % weight with respect 
to the total weight . of the catalyst, prepared by 
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impregnation of the 



metal oxide carrier with an 



aqueous solution of H 3 P0 4 followed by impregnation with 
an aqueous solution of the metal of group VIII and an 
aqueous solution of the metal of group VI. 



(j^yi) A catalyst which comprises a metal of group VIII, a 

metal of group VI, a metal oxide as carrier and P in a 
quantity ranging from 0.1 to 10 % weight with respect 
to the total weight of the catalyst, prepared by drying 
and calcination of a gel obtained mixing an alcohol 
dispersion containing a soluble salt of the metal of 
group VIII and an organic source of aluminum with an 
aqueous solution containing a soluble salt of the metal 
of group VI and H 3 PCu . 
£j5 a catalyst which comprises a metal of group VIII, a 

metal of group VI, a metal oxide as carrier and P in a 
quantity ranging from 0.1 to 10 % weight with respect 
to the total weight of the catalyst, prepared by 
impregnation with an aqueous solution of H3PO4 of a 
gel, dried and calcined, obtained mixing an alcohol 
dispersion containing a soluble salt of the metal of 
group VIII and an organic source of aluminum with an 
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aqueous solution containing a soluble salt of the metal 
of group VI . 

<if(o>l) The catalyst according to claim >£, ^8 or 

containing phosphorous in a quantity ranging from 1 to 
g 5 % wt with respect to the total weight of the 

catalyst . 

4 ? ) p r ^^ Q ^ — acccrding — tc — claim — I — — 2 — wh e rein — the , 
hydrocarbons boiling within the range of 35 to 2r50°C 
contain more than 1000 ppm of S. 
10 43) The process according to claim/i or 2 wherein 

hydrocarbons boiling within chg^range of 35 to 250°C 
derive from cracking processes. 

44) The process acpdrding to claim 1 or 2 wherein the 
catalyst is i-Hfextruded form. 
15 45) Th^process according to claim 31 carried out at a 

temperature ranging from 220 to 330 °C. 
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